9ocoim xEsmz 



ZD 122 M6 CS 202 721 

19TflO? DoBlmn, Dan 

Ea^heutlcs Textbooks and the Teaching of Issigned 

vrlting* 
POS ©ITS 76 

SOTS I3p*: stody prepared at the DBiTereltr of Californiar 

SiTerside 

SD5S ?11C2 flF*S0.83 HC*$1.67 Plos Postage 

&:SCSXP?0SS :EdocatroBaI Sesearch; Higher 2dacatlon$ ^aatheaatics 

iBstraction; SeccBdary ZdacatioB; teaching Hethods; 
4?echnical Vriting; *?extbook lesigBMBts; *lritiBg 

' _ SkilXs 

-This paper iBltially presents the results of several 
stodies coBcerBiBg vhat kiBd of writing aatheeatics teachers assign 
and vhat kiad of vriting aatheaatics testbooks essiga* ^A^r 
report*re search ms the aost popolar type of arltiag assigaed in the 
sarvered textbooks. The types of xeports' stadeats vtete asked to vrite 
iaclade biographr^ history^ exposition^ analysis, and cease and 
.effect. Several- exeaplarr paragraphs are given and analrxed to 
deaonstrate the different organisation and stractare regaized by the 
different vriting aodes* Several teaching strategies are delineated 
. for encoaraging stadents to create gaality aritlng: aake the students 
avareof the type of reading^ thinking^ and'ariting the topic 
deaands: give the stodents diagraaed aodel paragraphs to shoe hov 
ideas relate; and encoarage stodents to coapose and not copy by 
basing the assigaaent on aore than one soorce^ controlling the 
soarcer acd condoctir^ paraphrasing exercises in class* (TS) 
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Ly cose teachers real^?^ tfaat reading instruction doesn't stop 



EMC 



fi{3iry grades, that, in fact, every teacher should be percelv-ed 
/^a teacher of reading — a content specialist- Could not the sa»e case 
be aade for vricing? Z% con^tent area teachers are the laast appropriate 
oitfts to teach stuunts to read texts, vduld they not also be the cost 
appropriate ones to teach' the content area yriting that they or their 
te:ctbcoks assign? 

Mathematics Teachers Do Assign Writing 
A recent survey (Donlan, 1974) indicated that teachers in all con- 
tent areas assign uriting — even matheisatics teachers. .Alicost half of 
the- zaatheisatics teachers (n\^ 11) surveyed- assijgnfid soo« sor|: of writing, 
oth&r than e)5say tests and short answer questions. In fact three types 
of writing were assigned: narration O-ZJm of teachers surveyed), exposi- 
tion (3&?»), and reporting j[457*)'v even though there vas a tendency for 
these assigo:2ant3 to be brief (under 300 words) and infrequent <l-6/year) 
G^nerally^ thase surveyed oatheo^tics teachers tended to assign writing 
as an extension of class work, rather than as extra credit or enrich-^ 
Dent- Ard although 55 percent of the surveyed oath ti^achers felt that 
writing %taz th2 responsibility of the English teacher, felt that the 
teaching of writing was to be shared by the content area teacher. 



■ 

C^rr^^i'ily papulation o? H Mti;e23tic3 teachers is cn- inai!eci±2tc 
raziple c^n ^-r-ich to justi£>' or <!escr£be ceachins or assisning co::pDsi- 
ci^^T i-:! nscl; classes, thou^ the sa.^le uas only a subset o£ 123 
tccchi^rs drssfn £ron a large cecropolitnQ area. Boyever^ there vas 
evid^^nce that sose catheaat£c5 teachers assigned, aad sosetices taught, 
vritins in the content area of sachezatics* 

Ona eight logically question the type of vriclcg appropriate for a 
class primarily focused oa quantitative, not verl)al, skills, A survey 
of rl!cenr oatheoatics textbooks can supply specific types of assign- 
cents that can be nade. ^Out of *195 cathesatics textbooks hotis^ at the 
t%-o curriculum centers at CCp«, 9 listed 'biting assign=:encs that required 
composition skills (See Appendix for list of texts}- T-able I indicates 
tho n'jziber of writing assigTJz:ents by text by vriting type; 



Table I- Writing Assignments /Math 
Text/C7riting Type 
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th^ cjHTri^rist'ons of Essc^l," "Jleport on tii^ sbscus and ot>-^r 

aitcier-c co-^pcrlns devices-" Aa sdditionsl 11 ossi^ns^nts were Is&slc^^ 
"research" or "InvestXsatc": e.g_, "Scscarch tha Babyloniac nui:£rical 
syscea." ^XnvssCLsatc ancitiDt Egyptians, Babylcoiiacs, ^GreelvS, ani 
Soz^ans represent rarlooal nu^ers-" Altho-tgh one caa argue the semantic 
differences ber-feea "report" and "research^" it is this investigator's- 
inpression that the tejcts vere asking the students to do the sane- 
thing: read secondary sources and sumarize the findins^. Nevertheless, 
Table 2_ lists the assignments by type (report* research) and by subject 
cotter (people, concepts, other) « 

« 

Table 2- Writing Assignments froa 

SSine >:athexatiC5 TextbooJcs/Type/Subject Matter 

... 

T^eports - ■ ■ Textbook 



People 








A- Phyllotaxis 


1 






George^Cantor 


3 






Rene Descartes 


3, 
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D. John 2:apier 




5 




E- Carl Frederick Gauss 








F * Eratos thenes ' 








G^ Blaise Pascal 


5, 


7. 
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H- Henry Sriggs (with Mapier) 


5 






X, Zeno 


6. 


8 




J. Euclid 


6, 


7, 


8 


K. Thales 


6. 


8 




L. Archicedes 


6. 


8 




M. ?^o::^nn (with Lobachftuski) 


7 






M, Pythagoris 


7. 


9 




0- Leonard Euler 


7. 


9 




p. George Mendal 


9 







i. Perfect ruziars^ saicable n-^bars, 

3* Abacus ^nd other ancient ccsputin^ 
devices , , . 

C* History o£ our numerals 

D. Ancient numbers systca 

£. History of negative rmabers 

F* Representation of rational auabers by 
Egyptians, Babylonians, Creoles, ao^; 
Ronans 

G. History of equations ' ^ 

H. Polar coordinates 

I. Fractions: Babylonians, Greeks, and ^ 
Egyptians 

J. Probabilities of height when dwarf and 
giant pea plants arc crossed 

■K-^ Use ^f rosan -nuoerals- -in icodem times - 

L. Egyptians' contributions to geossetry 

'Greeks' contributions to geometry 

Seprisal (base seven) system) 

0* liisuory of standards of measure 

P. History of one or tsore units of c;easure 
# 

Q* Differences among avoirdupois, troy and 
apothecaries' x;eights ' 

R. Kiszory of the tharsioaster 

S.. Fsscal's triangle snd relation to study 
of probability 

T. Kuaber e/history of development of 
logarithms 



3, 6 

3 
3 
3 
3 

3, 8 

3 
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3 
4 
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4 
4 
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4 
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5 

5 . 
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sy3CC!2 of nunar^cion ^ g 

V'. Prise nmjers ^ 6, S 

If. rCazes and sycVols for aa3:y:iv5 audbers used 

^iit th£ psst 6 

X- Symbols for zero throush cha a^es " 6, 9 

° Y- Egypciaii syzibols for crsctlons 6, 6 

Z* History 'of the cslendur 6 

33. Triangular and square nuztbers 7, 9 

bb. ^'Squaring a circle" and its relationship 

toTr- ^ 7 

cc. B^byloaianSj Egyptians, and Hindi's contri' 

bution to development of algebra 7^ 9 , 

- 

dd. History and developceat of decizial - 8 

ee.' Modular systens and their independence 

frosi fractions ' 8 

■i 

£f. Decjpal and decioal point 8 

✓ 

gg*. Irrational nuabers/decitsal systen 8 

hh. Transfinlte nuober Q 

(a'lph-null) • 9 

III- Other 

a- Review Flatland, by E, A. Abbott 1 ' 

b. Functions and activities of the U.S, 

Bureau of Standards^ 4 

c. Modern electronic conputers 6 

d. History of calendar 6 

Careers in oath 7, 9 

Collect information on interest rates 

for I^rga companies buying on time ' « 9 



A* George Cantor 

S< P«£ne 935cart£s 

C. George Soall 

D* Pierre Feniat 

£* H^nri Poiccare 

-F* Leonhatd Euler - 

G** Blaise Pascal 

K- Karl Gauss 

I* Pierre de Laplace 

J* Daniel Bernoulli 

K* Abx^naD Deoaire ; 

11* I^atheeacical Cdncepls 

A* Babylonian nunerical systea' 
3^ Gre^k nucerical systems 
Kayan numerical systeas- 

III, Other 
P 



A* Maps, types cf projections 

B- U*S* Geodetic S^irvey 

C- U<S* Office of Statistical Standards, 

Bureau of Census and federal agencies 



2 

2 

2 

2- 

.2 

2 

2 

2 

2 

2 

2 
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Assigning vs. Teaching Writing * 
Although an examination of the nine statheoatics textbooks indicates 
that writing is assigned, there is little or no evidence to indicate 
that writing is, or should be, taught. For cxantple, out of 58 assign* 
dents, there are only 7 instances where "helps," or enabling suggestions 
are made, but none of the suggestions concerning the fozm of the writing 
— Rierely the content; e.g., giving a source to read or posing a provoca- 
tiva question* Asking the students in matbeoatics xo write reports 
without enabling suggestions is coaparable to requiring students in 
geography to coapute average daily rainfall without providing a. formula; 
in both cases students are presumed to have skills they might not really 
have , - 



Ir; 2::^^Ln5 Tabl^ 2^ one can see that sCiidenCs ijre as^ied Co vricc 
^ ■ ' ~~ ^ 

bi^rrsytiv (e-g, , "report on ch2 life of Lcpr,h2rd Euler'^, his coir,- 

''r^porc on che history of onn or sorW Qolts of neasure**5^, 

■ 

exoosiiion (e-g-, "reporc on Pascal's triangle and its relation to. Che 
sCiidy of probabilicy*0» analysis (e,g-, "report on che differences asong 
avoirdaoois . troy , and apochecaries ' welghcs'O, cause and effccc (e-g*, 
reporc on oodular syscess and cheir independence froat fraccions"3,*-co 
cention a few nodes of choutghc and discourse. In realicy, eaph zsode 
deziands a dlfferenc organizacion, perhaps even a different paragraph 
structure. Consider these two paragraphs froa mathecacics concent 
writing; 

(1) Biography 

Fennat, Pierre* de (-1601-1655), a French oathenatician, won fees 
for his work in the theory of numbers or integers - He also shared in 
the invention of analyl^ic geoinetry and calculus-* He fomulated^ the 
leasc-tiae law to e^cplain the diffraction (bending) of light, and also 
developed an equaclon for the graph of a straight line. His "last 

theoreD" has never been proved or disproved. Feroat knew integral 

2 2 2 2 2 2 

solutions of the ezuacion x + y ^ Z (for example, 3 +4 s 5 * Kis 

theo^en held that there was no whole number solution of ^ y\ ^ if 

the eicponent, n, larger thaji 2. Fenr^at, along with Blaise Pascal, 

is credited with originating the theory of probability, now widely used 

in Insurance and statistics. Ferpat practiced law in Toulouse and 

studied ciatheoatics only as a hobby, lie was born in Beaumont -^de^Lonpagne 

/?rcsi World Book Encvclopedla (c, 1972) Vol, 7, p. 76/- 



3:^r','j-.'i 500 and 300 S-C, the Crdilcs toolt tha next grc^t stcp .iu 
::3tr,iir:^^i:ts. They LnhcriCed a large part of their -p3the&3tical 
kntr-ji^sd^e iron tha Babylonians but the^* bficanie the" first peppje-*t^* 
separate ciathenatics groa practical problems. For ex^pple^ they, 
separated geometry fro=t practical a'ppllcations and taade it into an 
abstract exploratioa p£ space. They b^ed this study of points^ Ilnes^ 
and. figures^ such as triangles and circles^ o^ logical reasoning rather 
than.oa facts found in nature. Thales of Hiletus (c. 640-546 B.C.). ^ 
philosopher^ helped begin tifis vierj^point of geometry. The philosopher 

Pythagoras (c* 580-c SOD B.C.) and his followers explored the nature 

of nusbers. .Euclid .(c, 300 B.C.^ one of the foreaiost Greek .taHtheG2ati- 
cians^ organized geometry as a^single logical system^ His book^ The 
ElcMnts, renxalns, one^of the basic works in studying raatheniatics JJron 
Iforld Book Encvclooedia (c. 1972), Vol.. 13, p. 242/. 

On t^ surface both paragraphs appear to be similar In length and 
* -content. However, a. closer examinatlrfn of the paragraphs (after 
Chrlstenson, 1967) indicates that the paragraphs' are quite different: 

(1) Biography 

Main 1. Fermat, Pierre de (1601-1655)^ a French mathematician, von fame 
Idea ■ 

far his vork in the theory of numbers or integers. 

>:ain 1.. He also shared In the invention of analytic geometry and calculus. 
Idea ^ 

Hain '1. He formultated the least-time law to explain the diffraction (bend- 
Idea 

ing of light, and also developed an equation for the graph of a 

) straight line, 

Wain 1^ His ''last theoreni" has never been pifoved or disproved. 
Idea 



i 



^ ^ ^ ' Y 222' 

* '^^C- ^ 2- ■ r^rr^t kne*^ itit;e3ral solucions of the eq;i2t:ion k y * Z 



idea^ 2- Hi5 ^heorera held that there vas no-whole nurabe/^ solution-oE 

y = 2 ^.f Che exponent, n, is .larger Chan 

Kaln 1- * rerciac , 'along with Blaise Pascal, is xiredited ^wicjt originating Che 
idea , * 

theory of probability now widely in Insurance and statisCics. 

Maia 1. Femiat, practiced law. ip Toulous^ and studied mathematics, only as a 

hobbv. • • ^ • 1 

Main * 1. He *was bprn in Beauaoat-de-Lompagne,, Vt- 

idea , ' _ - 

* . , (2) His tory [ * ^ \ , , 

Main 1- Setwaen 600 3! nd 300 B.'C, f:lie' Greeks took^the next great sttfp"ln 
^ idea - . # " , - . \ 

^ ^^ oatheoatics". ^ * - \ ■ 

\r 2' • ^'^^y inherited a large part of their mathemaciical \nau\^d%^ ' ' 

% fr-oa the Babylonians. ^ 

coordinate ^ * * , 

' d s ' * ' 

C 2* But , they became the first people to separate mathematics from 



t 



praptical problems . 



^^<if\3. For example, they separated geometry from practical appli-^ 

• > cations and made into an abstract explora{:lon of* Space. 

^» • 

\ 4. They based chis study of points, lin^s,*and figures, 
*o Slich as triangles and circles, on. logical reasoning 

* o rather Chan fccCs found in nature. 
p '<^^ii\/ 5- Thales o£ Miletus (c. 640-546 j^^.C), a philosopher,^ 
• ^ ] \ helped begin this viewpoint of geometry. 

\ \ ' 

\5. The philosopher Pythagorus (c.-580-c. 500'B-C.) and 
his followers explored the nature of numbers 
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coordinate . - 

■• ideas ^ . ^ !^ 



V 

5. ^uclid^Cc* 300 B-COj ^tss of the foretnost Greek 
matheciatLciariS orgaaiccd geos^trj- as a siagl^t 
logical system* ^ ' JO ' 



^\6. 'His* book The Elenients reEialR^ one of the-'basic' 

<o - - 

J' 'V, works-in studying oathetnatics . 



passage T, — biography — contains 7 main ideas with littie or no ^subortiinac- - 

^ ' • . 4 ^ 

itfg statements. Whereas passage 2 — history — contain^ only one oaiu idea 

with 8 subordinating sentencfe^ involving 5 lei^els of subordination. 
Passage 1 is almost a lis t"";, whereas passage 2 is a fairly in-depth dis- 
*cussibn. Therefore, "report-^ Is not a functional word, but list and 
discuss are, Consequently/^^'reporting*' onyx's ^ife and contribuCioibV \ 
vilIi>invotve't^'lower level," more generdl xrtriting than will "reporting*' ^ 
6fi?"EK<^^"1iiji£o^iHaX' de^loptneht of concept * 
Writing f ronv Text . Not^ Capying - ^ ^ * 

If it is understood 'that (1) reportihg^nclude^' many mode? ,of dis-* 



course, f rqci, low levsfl composirfg, r.e., l^isting^ to h'igh-'level canposlng, 
i^.e, J ' analyzing and s.ynthe3izing and (2)- more precise guid^ words" (e*g,, 



list , discuss. ' show Causes arTd effect s) can give students a clearer under- 
standing^ of what they'are -to do, the mathematics teachers problem is to 



V 



keep students from copyin'^' directly from encyclopedias, or oth^r secon-* 

dary/ tertiary sources, Sihce'undeV such ciircu'mstances ^(1) students are 

not in all probability learning any^ content aid (2) they* might as well 

xe'Vox the source, hand* it j.n, or read from it, Botsh mastery 6f content 
' - - . ti ^ " ' , , - - 

and acquisition o£ writing sVlIl would be best served If the'assLgu- 
ment were made^ in such a, way as to preclude copying* Hera a^re^sjome 
methods for ensuring original writing; , * ' ^ ' 



Base chg gssisnineat on more thaa one souifca so the strident 

' vill have" to aseinilate the tnateri^l, _j 

■ ft 

2. Control the sourcesf that is, ILsiit tli^ refSrendes tcr only a" 
few sources that! evety student hss access to; even :cerox the 
sources for the entire class. 

3. Conduce ' .brief paraphrasing exerjcises in class in which students 
synthesize two sentences telating identical or similar content 

' ^- * into one original sentence, , ^ * ' 

* 

^ ' . Conclusion ' 

The purpose^of this'^article has not been to defend waiting as part 

of-^the raacjieoatics cOrriculum, However/ the author has noted that sbme" 

'EnatheEsatlcs teachers and some mathematics tet^tbooks assign writing as 2n 

extefision of classvoi::k, X-f writing is assigned, it might also well be 

taught. Several teaching strategies that are not tioie-cansuming-would / 

insui;e higher quality writing and, thus,'j2iore effective learning^ 
' - ■ . ■ 

^ 1. ^fake the student aware of the type of reading, thinking', and 

writing the topic demands.' ■* * , . 

' 2. If possible give students model paragraphs, diagrammed, to 

show how ideas relate" in, for instance, biography, 'history, ' 

r 

and exposition, - " - 

3, Encourage students to engage in original writing by (a) basing 
the assignment on more ^tl^m one" sourcl',*' ^b) jcontrolling tiie- 
Source, ^c) conducting p^raj>hrasing exercises in qI^ss.. 



C5lTlsrcn«a, Francis, i:k>tes Toward a i^cij Rhetoric , KA' Vorki Harper 
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llachecacic^ Texts Used in Survey 



Deait^^ Edvliu; Kane, Robert B.; KcMeen^ George H. ; and Oesterle^ 
Robert A. Structuring Matheaatics ^ New York: Aaerican Rook 
^ Crapany, 1958* * ' ' ' / , 



iZ. Daans^ Edvlna; Kane^ Robert B*; McHeen^ George H.; apd Oesterlc^ ^ 
-'^ • Kobert A,** Extending mthecatics . Kew Yqrk: Asierlcan Book 
Company; 1958. - 

3_ {Tohnson^ iJonovati A- and Kinsella^ Jjha J. Algebra: Its St^cture 
a nd Applications , ^few York: HacHillan Co., 1967- 

4. Ssiith^ Eugene P.; Calder^ Georgtf A.; liehl^ Williaa G*^ and Rasfitussen^ 
'^Dean S* Discoveries in ^dern Mathematica-, Coogse One/ Coluabus 
Ohio: Chai?Ses E. 'Merrill Publishing Co*, 1968* ^ \ 

§ - ^ 

5* Sizith, Eugene P.; Calder, George A*; Kehl, Williant G* ; Jtasmussen, 
Dean S.; and Steinen, Ramon F* Discoveries in ttodem Mathe* 
patics. Course 2 . Columbus, Ohib, Charles 1/ Merrill Books, 
Inc., 1968* 

6* fio^el, ^Max A^; and Maletsky, Evan H. DeveloPing'Matheroatical Ideas, 
-* \ Book' 1 * Boston, H^ss., Ginn and Co-, 1966. - 

7* . Sobel, Max A- and My.etsky^ Evan M* ^ De^teloping Jfatheoatical Ideas , ' 
Book XI , Boston, Mass*: Gtr*a and C(5,,^967* 

SobeU Max A, an4 Maletsky,- Evan M, Ifetheeatics I * Lexington, - 
Hass*; Gins and CoaSany, 1^74* 

9, Sobel,, Max*A. an?! JJale'tsky, Evan lU Matheaatics II , llexington, 
iiass,z Ginn and Coispany, 1974. ^ 



